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Abstract: Adult neurogenesis is a flexible process that depends on the environment and correlates 
with cognitive functions. Cognitive functions are impaired by various factors including space flight 
conditions and reduced physical activity. Physically active life significantly improves both cognition 
and the hippocampal neurogenesis. Here we analyzed how 3-day simulated microgravity caused 
by hindlimb unloading (HU) or dynamic foot stimulation (DFS) during HU can affect the hippo-
campal neurogenesis. Adult Wistar rats were recruited in the experiments. The results demon-
strated a decrease in the number of doublecortine (DCX) positive neural progenitors, but prolifera-
tion in the subgranular zone of the dentate gyrus was not changed after 3-day HU. Analysis of the 
effects of DFS showed restoration of neural progenitor population in the subgranular zone of the 
dentate gyrus. Additionally, we analyzed activity of cRaf/ERK1/2 pathway, which is one of the ma-
jor players in the regulation of neuronal differentiation. The results demonstrated inhibition of 
cRaf/ERK1/2 signaling in the hippocampus of HU rats. In DFS rats no changes in the activity of 
cRaf/ERK1/2 were observed. Thus, we demonstrated that the process of neurogenesis fading during 
HU begins with inhibition of the formation of immature neurons and associated ERK1/2 signaling 
activity, while DFS prevents the development of mentioned alterations. 
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Supplementary Materials: 

 
Figure S1. Representative pictures of Ki67 immunostaining (green) in the subgranular zone of the 
dentate gyrus of control, DFS and HU rats. DGg: the granular layer of the dentate gyrus; h: hilus. 
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Figure S2. Qrt-PCR analysis demonstrated the expression of Sox2 (a) and Cyclin D1(b) mRNA was 
the same in all groups. n = 4 for each group. Data are shown as median with interquartile range. C: 
control, DFS: the rats with dynamic foot stimulation during 3-day hindlimb unloading, HU: 3-day 
hindlimb unloading. 


